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REMARKS 



Claims 1-28 are pending. Favorable reconsideration is respectfully requested. 

The rejections of the claims under 35 U.S.C. § 102(b) and § 103(a) over Sakai et al. is 
respectfully traversed. Sakai et al. is not available as prior art against the present application. 

As the Examiner points out in the Official Action, the Sakai et al. reference was 
published in volume 7, number 4 of the reference. In the previous response, Applicants 
incorrectly submitted a copy of volume 7, number 3. A copy of the correct volume 7, number 
4 is submitted herewith. The date of publication is underlined on the last page: December 27, 



>999. Since that date is subsequent to the August 17, 2000 international filing date of the 
present application, Sakai et al. is not available as prior art against the present application. 
Accordingly, withdraw of this ground of rejection is respectfully requested. 

The rejection of Claim 20 under 35 U.S.C. §112, second paragraph, is believed to be 
obviated by the amendment submitted above. Claim 20 has been amended to specify lipid. 
Accordingly, withdrawal of this ground of rejection is respectfully requested. 

The objection to the Abstract and the specification is believed to be obviated by the 
amendment submitted above. The specification has been amended to insert the word 
"Daltons" and to replace the Abstract in accordance with the Examiner's suggestion. 
Accordingly, withdrawal of this objection is respectfully requested. 
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Application No. 10/091,440 

Reply to Office Action of July 20, 2004 

ABSTRACT 

The present invention provides a method for preserving an oxygen infusion 
containing an aqueous suspension of molecular assemblies which contain hemoglobin or a 
heme compound, by: 

a) modifying the molecular assemblies with polyoxyethylene; and 

b) converting the hemoglobin or the heme compound into a deoxy-form by removing 
oxygen from the suspension. 
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Long-Term Preservation of Oxygen Infusion (Hemoglobin- 
Vesicles) Achieved by Poly(oxyethylene)-Conjugation and 

Deoxygenation. 

Hiromi Sakat, Ken-ichi Tomiyaraa, Keiiaro Sou, Shinji Takeoka, and Eishun Tsuchida. 
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1-S-ClftT. l«fkC«2431teTCSt»±*LA. »». 4T:, 23t^«#L Torr. 32 TorrUf KflfeTTA 

Abstract 

The stability of hemoglobin vesicles (HbV) as an oxygen infusion was tested during ihe storage for one year at 4t , 23X^ f and 40TC. Prior to the 
storage, the surface of HbV was modified with pory(oxycthylenc) (POE), and the suspension was dooxygenated with nitrogen bubbling. The 
samples stored at 4*C and 23 V showed a Stable dispersion slate for one year, though the haroplc stored »t 40TT showed precipitation and lipid 
decomposition, a decrease in pH, and leakage of 4% of total Hb The original merHb content of 3% gradually decreased to less than 1% in all 
* the samples after one month due to the presence of homocysteine inside the vesicles which consumed residua) oxygen and reduced the trace 
amount of metHb. Oxygen affinity (Pjo). which was originally regulated to 38 Torr, reduced to 33 Torr when stored at 40lC, though it signifi- 
cantly increased to 43 Torr after one year. On the other hand, preservanon at 4*C and 23XT slightly reduced the P M value to 36 and 32 Torr, 
respectively. These results indicate the possibility that HbV suspension can be stored at room temperature for at least one year 

Keywords: 

blood substitutes / hemoglobin vesicles / polyoxyethylene / preservation / deoxygenation / methemoglobin / liposome 
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Figure 1 0 2 partial pressure dependence of the initial rate of metHb 
formation in HbV ([HbJ 0 78 mM and pH 7.4). Cited 
from TaKcOfca et al , Bioconjugute Chem, 1997, 8 539-544 
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Figure 2 



Change, in dispcrsum state of POE-modif icd HbV during preservation at 4, 
23. and 40 t for one yew. (a) Turtndity of 10 times diluted samples at 900 
nm, and (bj diameter changes measured with a Cuulter panicle analyzer. 
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Figure 3 



Changes in dispersion *iatc of empry vesicles which were 
no? modified with POE chain* during preservation ar 4, 23, 
and 40 IT for three months, (a) Diameter changes measured 
with a Coulter particle analyzer, and (b) Turbidity vf 10 
times diluted samples oi 900 rnn. 



Table 1 Spectrophotometry properties and P*, of Hb V after preservation 
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Chango. in rhc oxygen binding properties of POE-modificd HbV during 
preservation at 4, 23, and 40T: for one year oxygen affinity. P M , and (b) 
meiHb content. 
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